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plurality of openings 1s formed 1n the support grate. A carrier
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able through the openings. The abrading elements are oper-
able to abrade the tire supported by the support grate as the
tire and the abrading elements move relative to each another.
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VEHICLE TIRE CLEANING SYSTEM

RELATED APPLICATIONS

Priority 1s claimed to U.S. Provisional Patent Application
Ser. No. 60/832,326, filed Jul. 21, 2006, which 1s hereby
incorporated herein by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to systems that
clean (e.g., remove dirt, dust, rocks, etc. from) tires on
vehicles such as a cars, trucks, tractor-trailer rigs, and the like.

2. Related Art

As equipment such as pickup trucks, dump trucks, concrete
trucks, earth moving equipment, etc., leaves a construction
site, the equipment can often carry with 1t dirt, mud, rocks and
other debris that can be transferred to roadways adjacent the
construction site, or can be released into the atmosphere as the
vehicle’s speed increases. This tracked-out debris, or “track-
out,” can cause roadway hazards, and can also violate envi-
ronmental protection regulations and other rules promulgated
to reduce the nuisance of such track-out. For example, some
air quality regulations, when combined with some storm
water pollution rules, disallow virtually all track-out from
construction sites.

Irack-out violations can result in fines
being incurred by the general contractor or subcontractor,
with fines sometimes escalating for each offense. Since elimi-
nating track-out entirely 1s extremely difficult, if not impos-
sible, fines can often be reduced by showing attempts at
track-out prevention efforts.

Some of these track-out prevention efforts have included
vacuum street sweepers, track-out rock pads and wheel wash-
ers. HEach of these methods has proved problematic 1n one
manner or another. For example, vacuum street sweepers
don’t prevent track-out, but instead clean up material already
tracked out. Since 1t 1s the tracked out matenal that resulted in
the regulations being violated, clean up alone does not pre-
vent the violation, and 1n fact evidence of clean up can be
regarded as evidence of a violation.

Track-out rock pads are shallow ditches filled with clean,
loose gravel over and through which a departing vehicle
traverses. As the vehicle tires move through the ditch, the
loose rock 1n the ditch acts to dislodge material adhered to the
tire. A permit 1s oiten required to operate such rock pads, and
the rock pads often don’t eliminate track-out completely. In
fact, 11 a construction site 1s muddy, the gravel in the rock pad
may increase track-out problems.

Both high pressure and low pressure wheel washers have
been developed for removing track-out from construction
vehicle tires. Some of these systems have proven effective in
climinating track-out, but usually require permanent struc-
tures with controllable site conditions and established road-
ways. Additionally, these systems are expensive and can actu-
ally promote track-out when water 1s not properly contained.

SUMMARY OF THE INVENTION

It has been recognized that 1t would be advantageous to
develop a system for properly cleaning construction vehicle
tires leaving a construction site. In addition, 1t has been rec-
ognized that 1t would be advantageous to develop a system to
dislodge and recover track-out debris from construction
vehicle tires.

The mvention provides a vehicle tire cleaning system,
including: a support grate, configured to enable positioning of
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a tire of a vehicle thereupon, the support grate being capable
of supporting a load of the tire thereupon while the tire 1s
mounted to the vehicle. A plurality of openings can be formed
in the support grate and a carrier can be moveable with respect
to the support grate. A plurality of abrading elements can be
coupled to the carrier and can be extendable through the
openings. The abrading elements can be operable to abrade
the tire supported by the support grate as the tire and the
abrading elements move relative to each another.

In accordance with another aspect of the invention, a
vehicle tire cleaning system 1s provided, including a support
grate, configured to enable positioning of a tire of a vehicle
thereupon. The support grate can include a plurality of rails
extending thereacross and forming a plurality of openings
therebetween. The rails can collectively be capable of sup-
porting a load of the tire thereupon while the tire 1s mounted
to the vehicle. A carrier can be moveable with respect to the
support grate. A plurality of abrading bristles can be coupled
to the carrier, the abrading bristles extendable through the
openings formed between the rails and moveable within the
openings to thereby clean the tire supported by the support
grate as the tire and the bristles move relative to each another.

In accordance with another aspect of the invention, a
method 1s provided for removing track-out from one or more
tires of a vehicle, comprising: positioning and supporting a
load of a tire of a vehicle upon a support grate; moving the tire
and a plurality of bristles relative to one another to thereby
abrade or clean or remove track-out from the tire with the
bristles, the bristles extending through openings formed in the
support grate between a plurality of rails extending across the
support grate; and collecting track-out removed from the tire
in a catch basin positioned adjacent the support grate.

Additional features and advantages of the invention will be
apparent from the detailed description which follows, taken
in conjunction with the accompanying drawings, which
together illustrate, by way of example, features of the mnven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side, schematic view of a portion of a vehicle
atop a tire cleaning system 1n accordance with an embodi-
ment of the present invention;

FIG. 2 1s a top view of a support grate of the tire cleaning
system of FIG. 1;

FIG. 3 1s a top view of a support grate in accordance with
another embodiment of the tire cleaning system of FIG. 1;

FIG. 4 1s an end, sectional view of a tire support track of the
tire cleaning system of FIG. 1;

FIG. 5 1s a perspective view of a tire support grate in
accordance with an embodiment of the invention;

FIG. 6 1s aperspective view ol the tire support grate of FIG.
5, shown with a vehicle tire positioned thereon;

FI1G. 7 1s a side view of a tire cleaning system 1n accordance
with another embodiment of the present invention; and

FIG. 8 15 a top view of a tire cleaning system in accordance
with an embodiment of the invention.

DETAILED DESCRIPTION

Reference will now be made to the exemplary embodi-
ments illustrated 1n the drawings, and specific language will
be used herein to describe the same. It will nevertheless be
understood that no limitation of the scope of the imnvention 1s
thereby intended. Alterations and further modifications of the
inventive features illustrated herein, and additional applica-
tions of the principles of the mventions as illustrated herein,



US 7,937,793 Bl

3

which would occur to one skilled 1n the relevant art and
having possession of this disclosure, are to be considered
within the scope of the invention.

The present invention generally provides for a system for
cleaning tires of vehicles as the vehicles transition between a
construction or a manufacturing location to a “clean™ area,
such as a public highway or roadway. In one embodiment, the
invention provides a dry, substantially parallel and opposing
wheel or tire cleaning device. The tire cleaning device can be
embedded 1nto a roadway such that the vehicles’ tires will
traverse the tire cleaning device as they travel along the road-
way. The tire cleaning device can include two opposing track
segments and two parallel track segments. The opposing track
segments can have movable brushes that contact and abrade
(or brush) the tire 1n a transverse or lateral direction with
respect to the tire. The parallel track segments can have mov-
able brushes that contact and abrade or brush the tire 1n a
longitudinal or circumierential direction with respect to the
tire. The two opposing segments and two parallel segments
can be placed 1n (or incorporated into a structure that extends
above) the roadway 1n a spaced apart, parallel relationship
with one another. Specifically, an opposing segment and a
parallel segment can be placed adjacent one another to form a
tire track. Thus, two tire tracks can be formed and spaced
apart so as to provide a tire track for each side of a vehicle. In
this manner, as a vehicle traverses the tire tracks, the tires on
either side of the vehicle can be cleaned, brushed or otherwise
abraded to remove mud, dirt, rocks, etc. from the tires of the
vehicle.

As 1llustrated 1n the attached figures, a tire cleaning/track-
out prevention device, indicated generally at 10, 1s shown 1n
accordance with the present invention for use 1n cleaning tires
6 of construction vehicles 8 belfore, or as, or immediately
alter, the vehicle exits a construction site. The tire cleaning
device 10 can include a frame 14 that can be capable of
supporting the tire 6 of the vehicle 8 (as well as the weight
applied to the tire by the vehicle). In one embodiment of the
invention, the frame 14 can be embedded or buried 1n a
roadway so that a top surface 18 of the frame can be flush with
the roadway surface 4. The frame 14 can form a catch basin 22
below the roadway surface. In other aspects of the invention,
the frame can form an above-ground assemblage such that the
vehicle 1s driven up one or more ramps, across the support
grate, and (1f necessary) down another set of ramps.

As shown in FIG. 2, a plurality of rails 26 can be disposed
across the top surface 18 of the frame 14 and can collectively
form a support grate 27. The plurality of rails 26 can be
oriented 1n a spaced apart parallel relationship to one another
to thereby form a plurality of spaces or openings 27 therebe-
tween. In one aspect, the plurality of rails 26 can be oriented
in direction parallel to a longitudinal axis of a vehicle 8, or the
direction of travel of the vehicle, as shown in FIG. 2. In
another aspect, the plurality of rails 26 can be oriented 1n a
direction transverse to the longitudinal axis of a vehicle 8, or
transverse to the direction of travel of the vehicle, as shown in
FIG. 3.

The tire cleaning device 10 can also include a plurality of
34 interspersed 1n the openings between the plurality of rails
26. In one aspect of the invention, the plurality of brushes can
be moveable with respect to the support grate 30. The mov-
able brushes can extend above the plurality of rails (e.g.,
beyond a surface of the support grate that supports the tire), or
can be extendable, periodically or cyclically, above the plu-
rality of rails. The brushes 34 can contact a vehicle tire 6
disposed on the tire support track 30. The brushes 34 can
move 1n order to brush or abrade the tire 6 supported on the
tire support track 30.
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It will be appreciated that many types of movement by the
brushes can abrade or brush the tires to dislodge debris from
the tires. For example, the brushes 34 can be coupled to a
continuous loop assembly 42 that can extend around wheels
46 that are disposed adjacent the ends of the tire support track
30 so that the continuous loop assembly 42 extends along a
lower surface 50 of the tire support track 30. The brushes 34
on the continuous loop assembly 42 can extend away from the
belt and upward through the spaces or openings between the
plurality of rails 26. In this way, as the continuous loop
assembly 42 1s turned on the wheels 46, the brushes 34 can
move 1n the spaces between the plurality of rails 26 and
contact a vehicle tire 6 on the tire support rack 30 to brush or
abrade the tire 6 to clean the tire.

The continuous loop assembly can take a variety of forms,
and 1n one embodiment includes a continuous loop belt, such
as that commonly referred to as a “conveyor” belt. In another
aspect of the invention, the continuous loop assembly can be
formed from a series of chains or similar structure that are
fitted over sprockets or similar gears. The chains can securely
be engaged with teeth of the sprocket or gear to ensure con-
sistent movement of the continuous loop assembly about the
sprocket or gear. The present inventor has found a chain-
based continuous loop assembly to be advantageous 1n that
sidewise slippage of the continuous loop assembly can be
minimized by the chain and sprocket relationship. While
continuous loop belts are used with success as well, a belt can
tend to slide sideways during operation of the system.

It will be appreciated that many types of continuous loop
assemblies 42 can sag or bow if required to span any consid-
crable distance. In one aspect of the present invention, a
support plate 60 with a low friction surface can be placed and
secured under the continuous loop belt or assembly and the
plurality of rails. The low friction surface can be formed by a
plastic coating, such as Tetlon®, urethane, verathane, or the
like. The support plate 60 can provide a stable, low friction
support for the continuous loop belt 42. In addition, a low-
friction material can be applied to an underside of the con-
tinuous loop belt or assembly to serve the same purpose.

In the case where the plurality of rails 26 1s oriented parallel
to the direction of travel of the vehicle 8, the brushes 34 can
move either opposite to, or 1in the same direction of travel as,
the rotation of the tire 6. Moving the brushes 34 counter to the
rotation of the tire 6 provides a very aggressive abrading
cifect on the tire 6, and can be used 1n cases of heavy debris
collection on tires, such as muddy site conditions. Moving the
brushes 34 in the same direction as the rotation of the tire 6
provides a less aggressive abrading of the tire and can be used
in light debris collecting circumstances, such as dry hard pack
conditions, 1n order to minimize wear on the brushes and tires.
In either case, the system can be used to clean tires of vehicles
while the vehicle i1s traveling over the support grate: the
vehicle need not be stopped or positioned 1n a very exacting
location to effectuate cleaning of the tires.

Similarly, in the case where the plurality of rails 26 1s
oriented transversely to the direction of travel of the vehicle 8,
the brushes 34 can be made to move either toward the center
of the vehicle, or away from the vehicle. Thus, as vehicle 8
moves across the track support surface 30, the brushes 34 can
be moved 1n either or both directions 1n order to maximize
debris removal from the tire 6. In addition, brushes (and brush
powering mechanisms) can be provided that provide rota-
tional brush movement (relative to the direction of travel of
the tire), along with or 1n addition to transverse or longitudi-
nal movement of the brushes.

While the exemplary embodiments illustrated in the fig-
ures include a substantially continuous loop assembly to
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carry the abrading elements, 1n one aspect of the invention the
carrier can include a substantially planar plate that moves
relative to the support grate. The plate can be coupled to a
drive system that causes the plate to move backwardly and
torwardly (or side-to-side) relative to the support grate. Alter-
nately, the plate carrier can be configured to move 1n a circular

pattern relative to the support grate.

As best appreciated from FIG. 8, the tire cleaning system
10 can also include a power transfer device 54 to transfer
power to the movable brushes 34. The power transier device
can include electric motors, gas motors, shafts, pulleys, gears,
transmissions, axles, and the like. The power transfer device
54 can transier power from a power source 58, such as a
generator or an electrical power box, to the movable brushes
34 to move the brushes 1n relation to the plurality of rails 26.

In use, a vehicle 8 can drive atop, or can otherwise be
positioned over or atop, the tire cleaning system 10 so that the
vehicle tires 6 move across the tire support track 30. As the
tires 6 move across the tire support track 30, the continuous
loop assembly or belt 42 can move the brushes 34 through or
between the openings or spaces 27 between the plurality of
rails 26 and contact the tire. As the brushes 34 contact the tire
6, the brushes clean the tire by abrading or brushing the tire to
dislodge debris such as mud, dirt, rocks, and the like. Debris
dislodged by the brushes 34 can fall through the brushes and
onto, or through the continuous loop belt 42. Debris that falls
through the continuous loop belt 42 can collect in the catch
basin 22 below the belt, and debris that falls onto the continu-
ous loop belt can ride with the belt until the belt turns around
the wheels, at which point the debris can fall into the catch
basin 22. The catch basin 22 can be emptied of debris peri-
odically to prevent debris buildup that may inhibit movement
of the continuous loop belt 42.

Referring to FIGS. 7 and 8, a tire cleaning system, indi-
cated generally at 100, 1s shown in accordance with the
present mvention for use in cleaning tires 6 of construction
vehicles 8 before the vehicles leave a construction site, or
betore the vehicles move from one portion of a construction
site to another. The tire cleaning system 100 can include a
plurality of tire cleaning devices 10 described above. The tire
cleaning devices 10 can have tire support grates 30 with the
plurality of rails extending in transverse and parallel direc-
tions with respect to the direction of travel of the vehicle.

As 1llustrated in FIG. 8, the tire cleaning system 100 can
have two tire cleaning devices 10a with the plurality of rails
26 oriented parallel to the direction of travel of the vehicle 8,
and two other tire cleaning devices 105 with the plurality of
rails 26 oriented transverse to the direction of travel of the
vehicle 8. One of the transverse tire cleaning devices 105 can
align with one ol the parallel tire cleaning devices 10a to form
a tire track segment. Two tire track segments can be formed,
and can be oriented 1n a spaced apart, parallel relationship to
one another. The two tire track segments can be spaced apart
a distance sufficient to correspond to the distance between the
tires of construction vehicles, such as dump trucks, graders,
dozers, and the like.

A power transfer device 54 can be coupled to the parallel
tire cleaning devices 10a and another power transfer device
54 can be coupled to the transverse tire cleaning devices 105.
A plurality of connecting shaits can transfer power from the
power transfer device to the tire cleaning devices 10a and 105.

Advantageously, forming a tire track segment with one
transverse tire cleaning device 105 and one parallel tire clean-
ing device 10a maximizes the cleaning effect of the brushes
34 abrading the tires 6. Additionally, the length of the tire
track segment can provide a longer catch basin 1n which to
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catch debris dislodged from the tires 6 thereby further reduc-
ing track-out from the construction site.

It will be appreciated that the rails 26 oriented 1n various
manners 1n the different embodiments of the invention shown
form opemings or cavities through which the brushes 34 can
protrude, either substantially all the time or 1n a periodic or
cyclic manner. In other embodiments of the invention, the
openings can be formed 1n such a manner that the brushes
cannot travel great distances transversely along the openings,
but can instead protrude through the openings and rotate,
vibrate, or otherwise move 1n an abrading fashion to clean the
tires of the vehicle. In addition, 1t 1s contemplated that the
brushes can cyclically protrude through and retract below the
openings.

While the abrading elements 34 are shown 1n the figures as
comprising brushes, or bristled units, it 1s to be understood
that the abrading elements can be formed from a variety of
suitable materials and 1n a variety of suitable configurations.
For example, the abrading elements can be formed from strips
of suitable matenal, such as rubber, cloth, polymers, etc. The
abrading elements can also be formed from a variety ol mate-
rials suitable to abrade debris from the tires without causing
undue damage to the tires.

The exemplary embodiments 1llustrated 1n the figures form
a “dry,” system: e.g., a cleaning system that does not include
significant use of waters, soaps, etc. The mventor has found
that such a system 1s generally more compatible with most
work site conditions and requirements. In addition, however,
it 1s contemplated that the brushes or abrading elements can
be combined with auxihiary abrading systems, including
forced gas (for example, pressurized air) that can aid 1n abrad-
ing the debris from the tires, a vacuum source that can aid 1n
drawing debris away from the abrading operation, forced
water, etc. Also, the system can include a debris recovery
system, such as a vacuum system, that can aid in trapping
debris removed from the tires of the vehicle to aid 1n limiting
or preventing the debris from entering the atmosphere as 1t 1s
removed from the tires.

The present invention can also provide a method for clean-
ing tires on a vehicle including driving, or otherwise position-
ing, a vehicle 1n order to position at least one vehicle tire on a
tire support track. A catch basin can be formed below a frame
supporting the support track. A power transfer device can be
actuated to move a plurality of brushes through spaces
between a plurality of rails 1n order to abrade the at least one
vehicle tire, thereby cleaning debris from the tire. The vehicle
tire can be driven oif the tire support track, and debris can be
removed from the catch basin.

The present invention can also provide for a method for
making a tire cleaning system including digging a hole in a
road way surface. At least one tire cleaning system can be
placed 1n the hole 1n the roadway to form a tire support track.
The tire support track can have a plurality of rails 1n a spaced
apart, parallel relationship supported by a frame, and a plu-
rality of movable brushes disposed to extend between the
plurality of rails. A catch basin can be formed in the hole
below the tire support track. A power transier device can be
coupled to the plurality of movable brushes. A power source
can be coupled to the power transier device. The power source
can be activated and can transfer power through the power
transier device to the movable brushes.

It 1s to be understood that the above-referenced arrange-
ments are only 1llustrative of the application for the principles
of the present invention. Numerous modifications and alter-
native arrangements can be devised without departing from
the spirit and scope ol the present invention. While the present
invention has been shown in the drawings and fully described
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above with particularity and detail in connection with what 1s
presently deemed to be the most practical and preferred
embodiment(s) of the invention, 1t will be apparent to those of
ordinary skill 1n the art that numerous modifications can be

8

8. The system of claim 7, wherein the abrading elements
are extendable beyond a tire contact surface of the support
grate.

9. The system of claim 1, wherein the system comprises a

made without departing from the principles and concepts of 53 dry system.

the 1nvention as set forth herein.

I claim:

1. A vehicle tire cleaning system, comprising:

a support grate, configured to enable positioning of a tire of
a vehicle thereupon, the support grate being capable of
supporting a load of the tire while the tire 1s mounted to
the vehicle;

a plurality of openings, formed 1n the support grate;

a carrier, moveable with respect to the support grate;

a plurality of abrading elements, coupled to the carrier and
being extendable through the openings, the abrading
clements being operable to clean the tire supported by
the support grate as the tire and the abrading elements
move relative to each another; and

a support plate, disposed within the continuous loop
assembly and being operable to maintain at least a por-
tion of the continuous loop assembly 1n a substantially

planar configuration while the continuous loop assem-

bly moves beneath the tire.

2. The system of claim 1, wherein the plurality of abrading,
clements comprises a plurality of bristles, and wherein the
bristles are coupled to the carrier with the carrier being driven
by a power source to thereby move the plurality of bristles
relative to the tire.

3. The system of claim 2, wherein tips of at least some of
the bristles define a substantially planar abrading profile.

4. The system of claim 2, wherein the carrier comprises a
substantially continuous loop assembly.

5. The system of claim 2, wherein the carrier comprises a
rotatable drum.

6. The system of claim 1, wherein the carrier comprises a
moveable plate having at least one substantially planar por-
tion to which the abrading elements are coupled.

7. The system of claim 1, wherein the abrading elements
contact a lowermost portion of the tire across substantially an
entire width of the lowermost portion of the tire.
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10. A vehicle tire cleaning system, comprising:

a support grate, configured to enable positioning of a tire of
a vehicle thereupon;

the support grate including a plurality of rails extending
thereacross and forming a plurality of openings therebe-
tween, the rails collectively being capable of supporting
a load of the tire thereupon while the tire 1s mounted to
the vehicle;

a carrier, moveable with respect to the support grate;

a plurality of abrading bristles, coupled to the carrier, the
abrading bristles extendable through the openings
formed between the rails and moveable within the open-
ings to thereby clean the tire supported by the support
grate as the tire and the bristles move relative to each
another; and

a support plate, disposed immediately below and support-
ing the carrier to prevent movement of the carrier away
from the support grate while the bristles move beneath
the tire.

11. The system of claim 10, wherein tips of at least some of

the bristles define a substantially planar abrading profile.

12. The system of claim 10, wherein the carrier comprises
a substantially continuous loop assembly.

13. The system of claim 10, wherein the carrier comprises
a rotatable drum.

14. The system of claim 10, wherein the carrier comprises
a moveable plate having at least one substantially planar
portion to which the abrading elements are coupled.

15. The system of claim 10, wherein the abrading bristles
contact a lowermost portion of the tire across substantially an
entire width of the lowermost portion of the tire.

16. The system of claim 10, wherein the abrading elements
are extendable beyond a tire contact surface of the support
grate.

17. The system of claim 10, wherein the system comprises
a dry system.
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